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Method and device for removing coatings deposited on the surface of a glass plate 



(57) A method and a device for removing coatings 
which comprise a plurality of layers (4-7) that include at 
least one conducting layer (5,6) and are applied to the 
surface (2) of a glass plate (1). The dmce comprises at 
least one head movable along the edge (12) of the glass 
plate (1) and having at least one electrode (16) that is 
adapted to cause the circulation of electric current and/or 
an electrical discharge on the surface. The electrode (1 6) 
allows to selectively remove one or more of the layers (4- 
7) that are present on the surface of the glass plate (1). 
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Description 

The present invention relates to a method and a 
device for removing coatings that are deposited on the 
surface of a glass ptate and are constituted by one or 
more layers that include at least one conducting layer. 

Nowadays it is known to perform a treatment known 
as "low errtissiyrty" during the manufacture of special 
glass plates; substantially, this treatment has the pur- 
pose of constituting a barrier to the passage of infrared 
rays and thus limiting the outward transmission of heat 
from indoor spaces. 

' This treatment consists in applying a plurality of lay- 
ers of material ori the entire surface of a glass plate, 
which must then be perimetrically associated, by means 
of a first butyl seal,, at the lateral surfaces of a spacer 
frame ko as to form the inner space of an insulating glaz- 
ing unit. 

Atypical succession of layers, starting from the sur- 
face of the glass plate, for the so-called magnetron qual- 
ity, is as follows: a first layer of non-conducting tin oxide 
that is 1 wrongly bonded to trie glass, for a thicknefes of 
approximately 300 angstrorft. 

A second layef of conducting silver approximately 
100 angstrom thick arid a third layer of equally conduct- 
ing aluminum approximately 35 angstrom thick : are 
deposited or applied on the first layer. 

A fourth layer of non-conducting tin oxide approxi- 
mately 300 angstrom thick, with substantially protective 
features, is also provided. ' r? *; 

The glass plates thus treated must be Conveniently 
protected starting from packaging up to processing; until 
the time when they form' the douWe-gia2ing f 'uriit ? ahd 
when they are hd longer exposed to the aggression of 
atmospheric agents, since;' their treated' ' surface is 
directed towards the inner space' of the unit: v ■ 

These layers, however, can become inalterable only 
if the continuity of the coating is interrupted towards the 
outer edge of the glass pfate; this continuity, even ft being 
atomic in thickness, would in fact be sufficient to trigger 
oxidation of the outer edge of the glass plate^towards the 
inside of the insulating glazing unit; consequently com- 
promising characteristics that are indispensable for a 
good quality of the insulating glazing unit, such as the 
bonding of the sealant that constitutes the second seal, 
the bonding of the sealant that" constitutes the first seal, 
the effectiveness of the "low emissiyity" coating; as well 
as their aesthetics. . * ? V\ ~ \ 

Accordingly) it is known to fully remove the layers 
proximate to the edge of the glass plates. ' * ' * ?f 

It is therefore known to perform removal' by using 
heat as an agent for removing the iayer£: it is accordingly 
known to use a combustible gas torch, whose flame is 
passed at said edge of the glass plated 

However, . this solution has currently been aban- 
doned, since insufficient quality of the result and objec- 
tive difficulty in 'automating the method have "been 
.observed. \ '~ - 



In the field, it is known also to totally remove the lay- 
ers at the edge of the glass plate by grinding." 

The support for the abrasive mix is usually consti- 
tuted by a low-hardness rubber-like materialVso that the 
5 action against the surface of the glass plate is as tolera- 
ble as possible. 

This conventional method substantially consists in 
running along the perimeter of the glass plate with a 
grinder, generally of the peripheral type, the glass plate 
10 being placed on a horizontal surface, with the part to be 
treated facing up. • 

This conventional manual method has considerable 
drawbacks, since there is ho control at all of the pressure 
of the grinder against the surface of the glass plate 
is except for the control based on the mere sensitivity of 
the operator. 

Furthermore, the produced dust contains abrasive 
particles and in any case other foreign particles consti- 
tuted by the ^ mix material, and constitutes a dangerous 

20 contaminant *for ;: the -glass plate and particularly for its 
treated surface; which is highly sensitive, especially in 
the grindihg treatmerit known as "edging* and in the sub- 
sequent treatments, which range from washing to the 
coupling of two or more glass plates toformthe insulating 

25 glazing units. ■ " 

It is also'known to perform the removal by grinding 
with a semiautomatic method that differs' from the pre- 
ceding "one in that the operation always occurs on a hor- 
izontal table 'where however, the feeding motion, in 

io Addition to the cutting motion is motorized. 

However, manual work still occurs in the operations 
for centering the glass plate and for starting and stopping 
the r grihders one side at a time. 

In both these procedures, the effectiveness of dust 

is aspiration" is uncertain both due to* the limited power 
installed on these machines and due to the horizontal 
position of the glass plate; considerable problems of con- 
tamination of the? surface of the glass plate remain in any 
cask < v? * r ' : " < ! 

40 ' Ay 5 It is then known to perform removal by grinding in an 
'automatic mariner: this removal occurs on a glass plate 
that is slightly arranged inclined with respect to the ver- 
tical plane, and in addition to being performed fully auto- 
matically around the entire perimeter of the glass plate, 

45 "either by the simple feeding motion of the grinder or by 
combining the feeding motion of the grinder and of the 
glass plate, it also introduces an attempt to' control the 
pressure of the grinder against the surface of the glass 
'plate. v - ;: "'• ' ^ ♦ 
so -■ ,,4 i : Hdwwer,* this:cohtrbl is not easy to be carried out, 
'duetto the size 1 of the glass plate, since it is necessary to 
•work at its rim arW therefore in a borderline situation, due 
to the variability of the features of the grinder, since the 
diameter of the grinder varies according to wear and 
55 since the glass plate can be scratched in view of the lim- 
ited thickness of the applied layers. 

An example of the mentioned method is provided by 
European patent no. EP 0165232, whose solution, how- 
-ever; has all the above-mentioned drawbacks. 
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All conventional removal methods suffer the draw- 
backs of removing ; all the deposited layers and even of 
contaminating the surface of the glass plate, which thus 
becomes rough and changes its composition; these 
characteristics* are not adapted for the correct bonding 
of the first seal, constituted by butyl sealant, and of the 
second seal, which is performed with polysutf ide or poly- 
urethane or-silicone sealants, 

The aim of the present invention is therefore to solve 
the described technical problems, eliminating the draw- 
backs of the prior art, by providing a method and a device 
that allow to manually and automatically treat the edge 
of glass plates on which coatings, constituted by one or 
more layers including at least one conducting layer, are 
applied, and at the same time allow optimum bonding. of 
the first and second seals to form the insulating glazing 
unit. i ..\ ■" 

Within the scope of the above aim, an object is.to 
achieve selective or controlled removal of. the coating, 
optionally leaving a substrate bonded to the surface of 
the glass plate that has optimum adhesign-pharacter^- 
tics for the sealants constituting the f ifjst seaj and£hesecr T 
ondseal. j?.-. >*< v 'v. 

Within the scope of the aboyeaim, another \mpor- 
tant object is to provide a method and a devipe^that in no 
way contaminate the surface of the glass plate. 

Another important object is to provide a,method£nd 
a device that, as a consequence w o| the treatment o^the 
edge of the glass plate, also allow to prevem^xidatipn 
of the layers and thus maintain all the physical and aes- 
thetic characteristics of the treated Lglas& plateau, 
; Another object is to provide. a;deyiqe : ftiat allows a 
precise and preset delimitation of the, tre^ed .surface of 
the glass plate. ,* : r\\ K ? r \ 

Another object is to provide a device accpjding,to 
the invention that is reliable and : safe iause. ,> - :V: 
This aim, these^. objects,, and; pthers r . which will 
become apparent hereinafter are^chiey^by a metiiod 
for removing coatings, constituted by a plurality of layers 
including at least one conducting layer, -that are, applied 
to the surface of a glass plate, characterized, in r tftat~ it 
comprises: a first step for moving said glasjs plate, to the 
vicinity of one or more electrodes; a secondstep for mov- 
ing or positioning said one or more slecfcodef proximate 
to the edge of said glass plate; a ^ird.step i; in : which.a 
current is. circulated in said one or more electrode^; and 
a fourth step, in .which said glass ; plate or saitij one or 
more electrodes are moved along said-edge. to-se.lec- 
tively remove one or more of said layers; and by a device 
for removing coatings, constituted by a.plu/ality,,of layers 
that include at least one conducting layer,and are depos- 
ited on the surface of a glass plate; characterized in that 
it is constituted by at least one head that can. move along 
the edge of said glass plates and has at least one elec- 
trode that is adapted.to cause.tne circulation of electric 
current and/or an electrical discharge on said surface for 
the selective removal of one or more of. said layers. 

Further characteristics and advantages of the inven- 
tion will become apparent from the following detailed 



4 

description of some particular but not exclusive embod- 
iments, illustrated only by way of non-limitative example 
in the accompanying drawings, wherein: 

s figure i is a front view of a rack and of a roller con- 
veyor for conveying the glass plate, and of the device 
applied at horizontal and vertical carriages; 
figure 2 is a side view of the elements of figure 1 ; 
figure 3 is a top view of the elements of figure 1 ; 
10 .,, figure 4 is an enlarged-scale transverse sectional 
" ,view of the.applicatiori of a number of layers on the 

surface of a glass plate; 
t ..figures 5 and 6 are schematic top views of the use 
. of the device in two possible enrfoodiments; 
75 . figure 7 is a schematic view of the device; 

figure 8 is an enlarged-scale, partially sectional, lat- 
eral perspective, yjew. of an example of selective 
layer removal; j 
. figure .9 is, a. view, similar to figure 7, of a further 
2% • .. t entoodiment of. the device'." J" 

\\ reference to the above f jgunas, the reference ( 

numeral 1 designates a §lass piatet(iat can be rouplecl 
to a similar glass plate by means pf'a f jrst seal at a spacer 

25 frame, so as to constitute an inner space of ah ^nsulating 
glazing unit. ' , „ 4 . v ... ... . 

the spacer can be constituted by a closed profile 
that js internally hollow and has adapted fine holes on 
the surface located at tt?e inner space and . adapted 

30 hygroscopic materials inside. ~ w .. 

;fr ..Said .glass plsrte.1 has a coating 3 applied thereto at 
trVeiSuyface^^ 

c£the insulating " 'q^^i^^upiL .Jjff -"lb«^Te«rrtqwal " W per-"' 
fprmed); £aid cdafiiig i^raji^tirtutp^ J^y a pj^aiitypf layers 
35 xrf arterial for example of the type used for the so-called 
"lowehiissiyity 1 treatment or in any case for other treat- 
ments such as, in jsl non-limitative sense, those for] pro- 
educing a tinted or ref lective or photochrpmic glass plate. 
'J . In the described solutibn, which isjllustrated only by 
40 ..way of example,, a first non-conducting layer 4 of tin 
, oxides, oyer which a second conducting layer 5 of. silver 
.and a subsequent third layer 6 .of fLluminumjare applied, 
-have been considered. * . \ . 

r \ , >f There is also a fourth non-conducting l^iyer 7 of tin 
.^5 oxide. ttVj^ . 

The glass plate. V can be conveyed by means of an 
-adapted poller, conveyor 8. for lower support and of a ver- 
tical rack 9 for rekr support; said roller conveyor and said 
rack allow, to. convey the. gl^ss. plate to the coating 
. ( so removal device... „ . '.. ... . t . .. . .. 

.. .. Saiddevjce'is.constituted by a.first fixed headiOand 

by! a second movable head 1 1 : the first head 10 acts at 
the lower edge 12 of the glass plate 1 , whereas the sec- 
ond head 11 is associated with an adapted actuation 
55 means comprising a motorized belt 1 3 and is allowed to 
perform a sustantially vertical motion; both of said heads 
can rotate through 90? with respect to,said belt. 

there is also a first carriage 1 4 for feeding the glass 
plate in a horizontal direction; by means of appropriate 
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suckers, said carriage engages the glass plate on the 
surface that lies opposite to the surface 2 and carries it 
toward the coating removal device. 

There is also a second carriage 15 for the vertical 
movement of the second head 11. 

Each one of said first and second heads has, in the 
particular illustrated solution, electrodes 16 that are sup- 
plied by adapted power sources and are adapted to 
cause the circulation of electric current and/cr an elec- 
trical discharge at the surface of the coating 3 to achieve 
selective removal of one or more of the underlying layers. 

The method in fact entails a first step, in which the 
glass plate is loaded onto the rack 9 and then carried up 
to a reference position for the first and second heads; a 
second step entails placing or moving said electrodes at 
the coating 3 proximate to the edge 12. 

This is followed by a third stepi in which the elec- 
trodes are supplied with power* and by a fourth step, in 
which the second head 11 performs a vertical upward 
stroke, selectively removing some layers of the coating 
3 and in particular the fourth layer 7, the third layer 6, and 
the second layer 5. 

Ah adapted sensor stops the second hed 1 1 at the 
uppier horizontal edge of the glass plate and simultane- 
ously the second head 11- rotates through 90 p f placing 
the electrodesat the edge 12 of the upper side~of ; the 
glass plate. 

s At the same time, the first head 1 0 places the elec- 
trodes at the edge 12 of the lower side of the glass plate 
1; then the roller conveyor 8 is actuated,- causing the 
movement of the glass plate and consequently allowing 
to selectively remove the second, third; and fourth layers 
of the coating 3 until the end of the glass plate is reached. 

At this point, the first head 10 moves the electrodes 
away from the glass plate and the second head 1 1 per- 
forms an additional 90° rotation and then moves down- 
ward and selectively removes 'the second, third, and 
fourth layers until, when it reaches this lower end of the 
glass plate, said glass plate is moved away or the elec- 
trodes are moved away therefrom. : , , \ : 

The second head 10 is then replaced for the subse- 
quent treatment of another glass plate. •• - 

Said first and second heads also have electric 
and/or electronic means that are adapted to produce the 
circulation of current and/or the discharge at the 'elec- 
trodes; if said means are of the electronic type, they can 
be constituted by appropriate circuits; schematically des : 
ignated by the reference numeral- 17, or can be consti- 
tuted for example by a transformer 1 8, in which the 
primary winding 19 is associated with a power source 
and the secondary winding 20 is connected to the^elec- 
trodes 16. "~ * ' - 

Selective removal of the second, third, and fourth 
layers occurs by means of the second layer 5 and of the 
third layer 6 which, by conducting, allow to close the cir- 
cuit of the electrodes 16. 

The fact that the fourth layer 7 is made of noncon- 
ducting material is not a problem; since it is a film at the 
~atomic I evel,~ the discharge of the electrodes perforates 



it and closes on the internal layers constituted by metals 
that sublimate when the current flows- 
Said current flow or the discharge of the electrodes 
does not affect the first layer 4, since it is nonconducting 

5 and since below said first layer there is only the glass 
plate, which is nonconducting too. 

As regards the type and shape of the electrodes, 
they may be of the cylindrical type, as shown in figures 
5, 7, and 9, or they may have a different shape; in figure 

10 6, one of said electrodes has a cylindrical shape and the 
other one has a laminar shape. 

The present invention is of course susceptible of 
numerous modifications and variations, all of which are 
within the scope of the same inventive concept. 

75 Therefore, the type of the layers that constitute the 
coating might be any, so long as it contains electrically 
conducting layers, andjikewise the combination of said 
layers^ might beany. •> ■ 

As an alternative, an electrode that allows to achieve 

20 : selective removal by virtue of the emission of a laser 
beam can be associated with each one of the heads, 
whose number can be variable. 

Tne : device also comprises adapted electronically- 
controlled actuators for controlling the movement of the 

25"- glass plate and/or of the' heads that support the elec- 
trodes; said actuators handle, in a controlled manner, the 
conditions of the acceleration and deceleration gradients 
of said glass plate and/or said heads. 

The device also comprises one or more aspirator 

30- hoods that are adapted to remove the gaseous products 
emitted duringselective removal of the layer of the coat- 
ing. 

Conveniently, the electrodes can also be comple- 
mented by an adapted filler gas with protective or reac- 
35 tive functions. * *• ■ «r ■ 

; The method can of course occur in a fully automatic 
or semi-automatic or manual manner. 

Finally, it is-noted that the selective or controlled 
removal of one or more layers of the coating of the glass 
40 plate can~occur while said glass plate is arranged sub- 
stantially vertically or on a horizontal or inclined plane. 

The materials and the dimensions that constitute the 
individual components of the invention as well as the 
sequence of the steps of the method may of course also 
45 be the most pertinent according, to the specific require- 
ments: "v.. ~ . i. ■ 

»" Where technical features mentioned in any claim are 
followed by reference signs, those reference signs have 
been included for the sole purpose of increasing the intel- 
50 ligibilriy.of the claims and accordingly such reference 
signs do not have any limiting effect on the interpretation 
ot each element identified by way of example by such 
reference signs. f 

55 Claims 

1 . Device for removing coatings (3) comprising a plu- 
ralHy of layers (4-7) that include at least one conduct- 
• * ing layer (5,6) and^are deposited on the surface (2) 
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of a glass plate ( 1 ) , characterized in that it comprises 
at least one head (10,1 1) that can move along the 
edge (12) of said glass plates (1), said at least one 
head. having at least one electrode (16)>that is 
adapted to cause the circulation of electric current 5 
and/or an electrical discharge on ; said surface (2) to 
selectively remove one or.more of said layers (4-7). 

2i Device according to claim .1 ,. usable on a glass plate 
(1) coupleable to a similar or ordinary further simple ; 10 
glass plate, through a first seal, at a spacerrframe 
so as to constitute the inner. space of an insulating 
glazing unit; and wherein the spacer frame, com-, 
prises a closed profile that is internally hollow, said 
profile having adapted fine . holes on the . surface is 
located at the inner space, , and .containing inside 
> hygroscopic materials, said: glass plate (1) having, 
at the surface (2) that lies in contact with said, inner. 1 
space, a coating (3) that comprisesa plurality, of lay- 
ers (4-7) of material of the type Msectf or the so-called * 20 , 
low emissrvity" treatment or for.ofrier^treatmenjte> i 
such as those for producing a: tinted oc Electing or., 
photochromic glass plate:, said deviceifurther com- 
prising: an adapted rollenconveyor (8) foNowenand: 
a rack (9) for rear support and: transport of said glass 25 c. 
plate (1), to said at least one; head, -said heads com- 
prising a first fixed head (10) andasecond movable 
head (11). v:K- .u.vi.c ytr-.)* 

3. Device according to claims 1 and;2j characterized 30 > 
:\r\ that said first head (10) acts at the lower edge (12). 

of said glass plate (1 ). 

. ' . , ■ • «?* i -v *r -oG 

4. Device according to claims' 1 and;2; characterized 

in that said second head (1 1 ) is movably associated, 3s : 
with anadapted motorized belt (1 3) .for moving sub- 
stantially vertically and to. rotate. through ;90°^and 
..1 80° with respect to an axis of said belt (13). 

5. . Device according to claims/! ? 3, and 4,- character- 40 
ized in that it further comprises a firstrcarriageCM) 

* for feeding said glass plate ( 1 ) in a horizontal direc- 
tion, said first carriage (14) having . suckers ^ for 
engaging said,glass plate (1).on the side that lies 
. opposite to the* one on which saiducoating :: (3) ris 45 
applied and for conveying said glass plate toward 

- said coating removal heads: (ft Q„1 .1 ); a second car- 
riage (1 5) for the vertical movement of saictseoond 
head (11), each one of said- first {10) -#nd second 
(11) heads having a plurality.of electrodes (16)i,that so 
are supplied by appropriate , sources, ancfe-are 
adapted to cause the circulation ofvelectric< current 
and/or an electrical discharge at the surface of said 
coating (3) to selectively remove one or more of said 
underlying layers (4-7). - ss 

6: Device according -to claims 1 and 5, characterized 
. in that saidfirst and second heads (10.11) have el ec- 
; ^ trie, and/or electronic means (17,18) Q that are 



adapted to cause the circulation of current and/or the 
discharge at said one or more electrodes (16). 

7. Device according to claims 1 and 6, characterized 
in that said means are of the electric type and are 
constituted by a-transformer (18), in which the pri- 
mary winding 19 is associated with a power source 
and the secondary winding (20) is connected to two 

-^electrodes (16). 

8. . Device, according to. claims 1, 6, and 7, character- 

ized in that, said one or more electrodes (16) have 
; , anyadapted shape, such as a cylindrical and/or lam- 
1 inar one. > * : : ; ~ ! 

9. Device according to one or more of the preceding 
claims, characterized, in that it comprises at least 

, , one head (10.11) which emits a laser beam for con- 
::ctrol|ed,rempval of said.c»ating.constrtuted by a plu- 
jr i rality of layers (4-7), said coating including possibly 
j r no conducting layers;/. / t 

10. : Method for^ removing; coatings.constituted by. a plu- 
ral^ of layers (4-7) that mplude,at least one ppnduct- 

: , ing layer (5,6) and^are -applied to the surface (2) of 
. a glass plate (1), characterized in that it comprises: 
af irst step for moving said glass plate (1 ) to the vicin- 
ity of one or more-electrodes (1 6) ; a second step for 
< ;i moving or positioning -said one or ; more electrodes 
v. : (16):proximate to the edge-(12) of said glass plate 
i^J^/lthW st^p.: irhwhidrt. : a current-is circulated. in 
r : MS9id;one ori..niore:.electrpdes (*1 6); and a fourth step, 
*Wio whicr^sajd ^la^.plateXt) or said plurality oielec- 
> -trades (J.6) are. mpyed^along said edge to selectively 
. remove ; one.or^more of said layers : - 

11. Method according^, claim 10, characterized in. that 
in said first ;Step said glass plate is loaded on a rack 

• , and is carried to a reference position for a first- head 
and a second head., 1 - - : 

1 2. Method according toxlaim 1 0. characterized in. that 
in said second step said electrodes (16) are moved 

..<., :or. positioned at said 3 coating. (3) proximate to the 
: jedge (12) of said >gl ass plate (%). .... 

•3* ■- • s .v.--;?-. r ^ *' - 
13<. Method according: to any of claims 10, 11 and 12, 
. t :v . characterized in that said plurality of electrodes (16) 
if** a^e supplij^d wrth-ppwer in said third step, and in that 
j.vi irta fourth pptipnally^ sjrnurtanepus step said second 
.-cLhead (flfy perfprmsamjpward vertical stroke, selec- 
tively removing one or more of said layers (4-7) of 
. said coating (3).. ... 

14. .Method according to any of the claimsJ0-13. char- 
acterized in that an adapted sensor stops said sec- 
ond head.(1 13 at the upper horizontal edge of said 
glass plate (1 ) and simultaneously said,second head 
* (11), pjerjorms a ,9p?rrotetion, arranging the elec- 
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trodes (1 6) at the edge (1 2) of the upper side of said 
glass plate (1), said first head (10) simultaneously 
placing said one or more electrodes (1 6) at the edge 
(12) of the lower side of said glass plate (1), this 
being followed by the actuation of a roller conveyor 5 
(8) that is adapted to move said glass plate (1), and 
then by the selective removal of one or more of said 
layers (4-7) of said coating (3). 

15. Method according to any of the claims 10r14, char- *o 
acterized in that said first head (10) moves further 
said one or more electrodes (16) away from said 
glass plate (1 ) and said second head (1 1 ) performs 
a further rotation through 90° and then moves down- 
ward and selectively removes said coating (3) until 75 
it reaches the lower end of said glass plate (1) and 
is then moved away from it. 



20 : 



16. Method according to any of the claims 10-15, char- 
acterized in that said glass plate (1) has straightjor 
curved contours. " * l > . v 

>■ { • ' t _x) '• \ ) j 

17. Method according to one or more of claims 10-16, 
characterized in that the movements of said glass 
plate(l)and/orofsaidatleastonehead(10.11)pro- 25 
vided with said one or more electrodes (1 6) are per- 
formed by means of actuators that are controlled... fc . . 

electronically and are adapted to handle, in a con^ . 

trolled manner, the conditions of/ acceleration and 
deceleration gradients of said giass plate (1) or of 30 

said at least one head (10; i1). ! : 

'■ ?' ' V ■* . *i 

18. Device for carrying out the method of claims 1 0^1 7, 
characterized in that it furiher comprises one 'ore 
more aspirator hoods that are adapted to remove the 35 \ 
gaseous products released during the selective or 
controlled removal of said one or more layers of said j 
coating. • [\ 

19. Method according to one or more of claims 10-17, 40*) 
characterized in that said treatment electrodes (1 6) 

are complemented by an adapted filler gas with pro- t * 
tective or reactive functions. 

20. Method according, to one or more of , claims _1 0-1 7. . 
and 19, characterized in that said selective or corv 
trolled removal is performed on said glass plate (1) 
while it is arranged on a substantially vertical or hor- - • 
izontal or inclined plane. 7 '? 

21. Method according to one or more of claims 10-17 
and 19-21 , characterized in that said selective con- 
trolled removal of said one or more layers (4-7) 
occurs in a fully automatic or semiautomatic or man- 
ual manner. 55 
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